The outcome of such field monitoring corroborated that DSi concentrations stayed below 2 µM over the year at both the boundary layer of rocks and in the remaining coastal water column (Fig. S3 ). Average differences between DSi values measured at the boundary layer and in the open water column were never larger than 0.2 µM, supporting that, unlike in soft bottoms, relevant DSi inputs from the bottom do not occur.
To infer yearly DSi demand by field sponge populations, we measured the volume of siliceous sponges on the rocky sublittoral bottoms using 50x50cm polyvinylchloride sampling quadrats (n= 100). We first identified taxonomically all sponges found during scuba dives within each random quadrat and measured "in vivo" the volume (cm 
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To prepare the large seawater volume (100 L) required for each of the 23 DSi-concentration steps run during the experiments, we faced two practical problems that introduced some inaccuracy and caused a slight mismatch between the intended and the obtained DSi concentrations for the treatments (Table S1 ). First, for each DSi concentration, we had to prepare 100 L of DSi-enriched seawater split into two 50L barrels. In such large recipients, the solvent volume could not be measured with high accuracy and, additionally, some Si adsorption to the barrel walls occurred. Second, when transferring the pumps and sponges (Figs. S3-S4) from a DSi step to the following one, small volumes of water (usually with lower DSi) concentration dripped into the bottles of the new DSi treatment. Altogether, these practices typically caused that the obtained experimental DSi concentrations were slightly lower than the intended values (see Table S1 ). Nevertheless, as DSi concentration was empirically determined in each bottle at the beginning and the end of any treatment, the minor mismatch between intended and assayed DSi concentrations is merely anecdotic and had no relevance on the scientific outcome. Table S1 . Summary of the temporal development of DSi treatments during experiments I and II, differences between intended and assayed DSi concentrations at each treatment step, and average (±s.d.) changes in DSi concentration in the control bottles over each 48h treatment period. To calculate an individual uptake at a given DSi step, we detracted the final DSi concentration (after 48h) from the initial value in the bottle, then corrected by the average concentration change detected in the set of the 13 control bottles, typically owing to Si adsorption on walls. At low concentrations wall adsorption was negligible, but it became more evident during steps involving high DSi concentrations (Table S1 ).
EXPERIMENT I
Uptake rates have preferably been normalized to mL of living sponge tissue (rather than AFDW), since it allows to infer DSi demand for field individuals whose volume can easily be measured by a variety of non-destructive methods (rulers, photography, waters displacement, etc). Nevertheless, to facilitate comparison with the only available study to date on sponge DSi uptake kinetics 3 , we also provided uptake rates normalized by AFDW.
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Because planktonic diatoms, unlike sponges and radiolarians radiated in ocean habitats with rapidly decreasing ambient DSi, their uptake systems appear to be particularly suited to achieve maximum efficiency at low DSi concentrations. Fossil records reveal that the earliest diatoms, known as radial centrics, had a heavy, highly silicified cell wall that initially restricted them to a benthic life style in shallow, near-shore waters 4 . It was only when diatom enlightened their frustules that they became purely planktonic and proliferated in surface waters offshore.
Therefore, benthic diatoms have evolved through history under higher DSi levels than planktonic forms, often involving increased DSi concentrations diffused from pore waters of soft bottoms. Interestingly, benthic diatoms appear to have a multiphasic uptake system that, within moderate DSi ambient concentrations (<60 µM), displays a Michaelis-Menten kinetic with half saturation constant (54 µM) much closer to that of sponges than to that of planktonic diatoms, while, at high DSi (60 to 300 µM), it appears not to reach saturation 5 .
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Modern deep-sea explorations are revealing extensive sponge populations at bathyal depths on continental margins (Fig. 5S) , being of considerable importance in terms both biomass and abundance [6] [7] [8] . 
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on top of the non-dissolved skeletons of the dead individuals, creating large siliceous mounds that are up to 21 m in height and about 9000-year old [17] [18] [19] .
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